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[tmm i ] 

HiilS W^^^I^HII^ii. ~|4©M0S h^^v^^^lix, ill 

sti2iit©ni: 1 n i s^i^^mo s h v > vt\ *? ^wj^f n& ttkiz 

s m3Rirm4(DMOS Y y yVT, y-7)WiJMM£*U 1 RZ/^2 ©MO S Yy 

y V7 9 <DmwL& tm3Rrfm4 Yyy vts ? <t>wsl& t&h taijm^- zm>t)ir2> ®*&-e 

h izAJjm^tfmSZtL, huI5»2 ©MO S b 7 > * t§3«MO S h y s V7. 

huIE^S-MOS h7>-^^t:o^t, W.nWtn^fotz~ 7j©MO S F7>y'x^oy- h 
S t y- MPs t ©it £1tH73© Yyy"Jx?<ny-YW:t Y- Ymt (Dit<D 3 ISJ^T t L 7t 

[«*«3] 

fJlB^-MOS h7>y^^i:o^t, jfi^M^ftfc— yj©MO S H^V^^C^-h 
BUl5^-MOS h7yy'7;^i;ot^, B^iJ^Sftfc— ?j©MO S Y y y V * 9 <Dm%fc 

Hufglx^^^mf&ti, a^mS©^ 1 ©MO S h7>^^*tx., ill 

fig t m 2 mm t <om^ m 1 2 ©mo s h5> 9 ^mmzmmztiz ttu: 

, #3XO f »4 0MOS h7>yX^WJi:fi§^ itieig 1 ©M O S h7>yX^ 
4WMOS Y y ypx? <Df - h IZ%S 1 (DXtjm-^rtfi&l&Zti. HtffE^2©MOS h 
y yVT.9 h%3 ©MO S h y y VTs 9<r>Y- YKB 2 ©A#«-^#WS£ *U iftfBS& 1 
JBLZFife 2 ©MO S h 7 > zSX*<D&WL&frhm 1 ©tfitUg-^* mt)ir2> t t i> *z%3 TkXf 

i4b y y i? * ? vmm&frbm 2 ivmijm-sjrz z>®s&x& *> , 

HtrlS^-MOS h7>y'x^:ov^ i£^J«^$ ti/c — yj©MO S Y y y V 7 <Df- 
Y-RtV- Hs<t©Jt£4til/7© Y yyVTs* <n*f - Y-mty- Yffit ©it© 3feLlTt L 

[»**6] 

mmmmmm&it, mumi^mtm2mmtizm^ti. ^mmm^zm^^xm^ 
-rz>c\t *mmt-f zm&m 1 - 5 ©v^-ra^ 1 wzun^^mmmm 0 

t-f&mitm 1 - 5ov>w 1 ^t:fe«c©*3»#*i«nii^o 

fjfE^i*±iitislllSS{±^©MO S F7/y^^m, stftE U^;^!ftllKr©^ 1 -% 4 
©MOS h9>v^^{i, iufBMi!i^iliSllIi^©#MO S Y y y y 7 9 X *) feffiv***- hit 

j±*^-rz> z t *m%kt-tz>mim 1 - 5 ©v^-ra^ 1 «twiB«©###*«ni^o 
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£*U Kl/^ ^^HfflS^ 1 1^4 (DUO S h9>v*?<7)r- Mc^M$tL^>^70M 
OS 

V U 4 > ^mti^ 2 ~Jk Xf% 30MOS Y J ^ Z? *9 <r>V- hi:IS?ft^l8(7) 
MO S F7>y^n 

m^m i o ] 

m-mmmvn i 4 <dmo s v^y^^tim*., mmMtm2mMt<Dm^^ % 
7 > v^^wuc^ic^tu iuiE^ i %.xfw,2 (dmo s h y y p * ? <Dm%&tm 3 R 

> 

*&£*l> fj|5S2 OMO S h7>y^^ ti3WMO S h7 W7s9<r>Y- \ \z\im%ZX 
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[0 0 0 1 ] 

[o o o 23 

ECL(Emitter Coupled Logic) *? S S T L (Stub Series Terminated LogicK LVD 
S (Low Voltage Differential Signal) KftScS *i& I C«S:/M*ii-t-e«SttS'f > 
?-y *-*®&X-&. /MgipBM-^- * HI « L T ffi 0 K**»ft i" 4 U ^ ^ Jfe-T * 

[0 0 0 3] 
[ 0 0 0 4 3 

HI l 5 KjjttJ: 9 >< yf-y^-xmrn 1 1:»±, ■/ y 7°^[l]S& 2 ^MHiiifidl 
£&3 t^KtfbfLTV^o 7° 7 i^a.y°)Um^2 IC(±, 4 ocoM O S h 7 > 9 J 7, 9 M 1 ~M 

Ml fcMOS h7>y^^M2 T^tt^jK^^cSfta t t i> MO S h 7 > 9 M 3 t 
MO S h- 7 > ?M4 t# ? i£^jK^£ tiTv^ 0 MOS h7>y^^Ml, M4 <7>y 
- b K{iA2jf§# I NtfM&Ztl. MOS f7VyX^M2, M 3 <DY~ Y l/Z It x ) y y V 
^Xt5REFm?ft5 0 -e LT. MOS F7>v^^MUMOS h 9 ^v***M 

2 tnmm&frb a^n^-ouT ^^kf±m*s hjs&3 mos F7>y^^M3 

tMOS Y?>i?A9M4 t <D&m&fr h ffiMf OU T B #Hifriti*g|IIB& 3 fcfltil&S fi 
h« &£B7J^OUT, OUTBIiflMmot, ^Sb4lffiil% 3 i±, /r/a^ 
;HU8§ 2 £>&fti2Hr^-0 UT, O U T B ^iiipS Lfc*ffi £ HtfllrZo 

[0 0 0 53 

ioi^i:, -f v?-y *--7m& l -Cfi, J£— «A*i^ I Ntf-fy ya -f^mfh 2 
fWifOUT, OUTBK3E»$*Lrt:&, g»**Hlsltt3 fc##&Sft*o C^lalK 
MCiot, ATJffi-^l N#/l«t^ot^ IS»li«HK3Ktt#&$*L-&^OU 
T, OUTB©ilE^H§$^o i^iCif), A#l§^>'h«*Bffct:: <fc*iflEfiJf§<?> 

[#I^K 1 3 Wtf* 2 7 7 3 6 9 2 ^ffc 

[SfcWjWSft LJLTt-fZ mm] 
[0 0 0 63 

t _tfS^r >^-7i-^HI£& 1 lc£v>T, HI 1 6 9 ^lEW^^^A 

IN (Hl/^=2. 4 V, LU"<;U=1. 6 V) t 'J 7r U^^IEREF ( = 
2. 0V) fcjFA^Sfl**^ ttiTJff-^OUT, OUTBO^El/^^ffliftCl 

w^out, o u t b ©i^E^iiicii ^ mmm^m^ 3 <d mtj m 

[0 0 0 73 
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[0 0 0 8] 

Hit *f§^<^3raiii-c&&o #2»#*iims& i o(±. am?in 

, I NB^mEEi^^ is*oi>z/y h LX&t)1rz> u^^tftlllK lit, mi^o^Wi 
0K&1 2 0ili^llf OUT, OUTBi:ioVT, £fg ^^IlE^ ii^S Ltititlt 
fjj±ilJlII]S& 1 2 i: £1i;L£o l^^»HII& 1 1 tc li, |W]-2*«MO^ 1 ~S 4 OM O S 

h y 1 <h#2 coMO S h7>y^^M2 t ^ s i£^J i\Z> tti>i<Z^ i3 

COMO S h 7>y^^M3 £: 4 OMO S h- 7>y^^M4 t T^^JM^tiT^&o 
il^MOS h7>yX^Mlt|4<?)MOS V 7 > V 7. ? M 4 <DY- Y [z [tXtiit^r I 
N ^Ut^ £ *U |2«MOS h7>yX^M2hi3OM0S h 7 > ^ M 3 t <D Y- 

F Clif leA^ltf I N^IffiOAtlif I NB«^^il>c fit, mjfe^l^:^ 
2OM0SF7yyX^Ml, M 2 O^^c*^^ \&T}it^O U T^ffitl £ m 3 RtfW 
4OM0Sf7>y'X^M3, M 4 tHy^l^O U T B 7> ? ffi^ £ ttT, #lf-*|- 

OUT, OUTB^MiftliftiglalJ^ 1 2 H{tt*££*i& 0 
[0 0 0 9] 

EI 2 iz^irX 9 AtMS^ 1 N, I NB7) ? l^;w3?i&mi£ 1 1 A2j $ ti2>m& 

„ i i otBT^f-^-ouT, outbid -^com/E -c^s -r^ffiM 

[0010] 

ifc, ^M0Sh7^yX^Ml-M4Co^ jE^$!$;ft7c— ?J<7)MO S h 5 > 
yXi'Ml, M 3 h ft t V- Yfyst (DttZWlljfD h 9 > ? M 2 , M 4 <T>¥- Y 

&tr- b<mt(D}:t<D3fe&Tt-fZ> 0 ZOXo^Zi-^t, AM? IN, I N B <DMJ± 

usovtztt-f&ititim^ouT, ouTBoa^Mti, mmm^mmm 1 2 ojft 
[0011] 

-^(OMOS F7>yX?Ml, M3 t'ffe^cT) h 7 >yX^M2, M 4 tHoi^ 
T> r- Hty- MPIt?>it£^L < AM^IN, I N B omffi i^;wc*t 

t^tUMfOUT, 0UTBO^Si)^«S^(Cfg;^^§^ o 
[0012] 

$£>K. -^MOSf7yy'X^Ml, M3 OflJ#£i££itll77<9MO S F^/y'X? 
M2, M4 OfU#7£m^^L < Ltk AM^IN, I NBOlff l"^;K:^t^tli^ 
ifOUT, OUTB(7)^K)^5t^^'fg:«1-^,>l t^T-^^o 
[0013] 

U^;i/^J^IeIIE&Hi3V^-C, 1 1 ©MOS h 7 >yX^ ^4 WMO S h 7 >y^ 
9<OY- Y\Z%\ (DXtim^tfmSZfc, |2<7)MOS h7>y'^^^3CMOS 

^^tCov^T, H^iJ^M^tL/i— y^OMO S h 7>yX^©y- bftt^- h flS £ <7>Jt £ 
mjJ<r) F7>yX^y- Mty- MPstOj:l:0 3^J^Tt-r^- fct-J: ^> ATtHf? 

<7> mm ^ ^ jv iz tor & tti ti m^r o « * i&s-c # , n»ii ips mm <d mm^m *w*-z>zt 

[0014] 

ttz, mmmmmm 1 2#ingti2iihi:ti$^ fj^»!jiiii>siui& 1 201 

b/c. mumm bzx&wov^&mmi 1 otatHi-^-ouT, outboi/^^i^w 
x & - 1 % %> o 

tbliE# 2004-3002709 
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[0 0 15] 

l^/l/a2Jfe|5|R 1 1 %m$.1~2>& l <7)MO S F7>y^^Ml ~M4 Kov>t\ 

[00 16] 

l l coijl l ~-^4 OMO S F7>y^^Ml ~M 4 ii. ^filiii|i§II]iE& 1 

2 £f?u&-r£Mo s h 9 x n i>n^y- Mtm^-t&o z^m^, mmmmm 

mi 2<7)MOS ^7>y^^oy- hffitffiJ: <9 & ^ v^S U^^<DXt}iW ^ I N, I NB 
[0017] 

mmm<Dm 5 omo s b 7 > vt. zmz^htiz, tui:, i3^^4 ©mo s h 

7^y'X^M3, M4 0^^?,<h^lJji#iti§II]l& 1 2 t OF^H. jgmMOlg 6 <7)M O S 

^Kii#i|>S[I]|i& 1 2^S)tt^^MOS h7>y^^y- Mtffi*it^mi±^[it3n$tL^> 
o 7 MW}t¥i<ffi®1& 1 2 OMO S K«\ for- hWJE&ifi 

[0 0 18] 

ifc, l^;i^j&HIi& 1 1 IZltm 7 Rrfm 8 <7)MO S h 9 yV7,9ifW^^o H# 
WC, i7<OMOS h7> * (±. r- h KWJfcflJIRM-S-jWI&S V-*tf*j& 1 a 
ifcf 21Swv^f firi^MCKSMSSfL, Kl"f ># s liuf£if? 1 Stf^ 4 <7)MO S F5> 
yX^Ml, M4©r- M:II$ti^ 0 I8OM0S hy/yX^li, y- Mcmifcttl 
*u v l m?M * 2 ti©^f^oiiii:ii £ yv^y 

^^^IRl l^N£14B#&~f±> WaEWRM-^-t-J: "9 IS OS 

£*U h 9 > 9 ZftLXm 1 60MO S h 7 > V*. 9M 1 ~M 4 © 

y- l««5X»±#2*aS*rgf«!$ji4 0 r*u;=t*K il-i4WMOS F 7 y y 

7. ?M 1 ~M4 if* 7 ZKZ> Z tT% U^^I^l 1 1 ~t 4 ©MO S f 7 >v 
1 ~M4) »rattL-5m«[S:flfjh-r*i ttf»imt%:2>o 

[0019] 
[0 0 2 0] 

(m i hsm^s) 

iit, * Ltzmi mm%m * 0 3 ~ a 6 o -ckwi- -& <, 

[13 tt, *^*^S8w#?»#*»iaKH 0 *^-*-®l&BI"?**o 

[002 1 ] 

in % 1 0 Kti. ^<Dxummt Lxwv^&m&i 1 tmmmmmmi 2 

<bl£if&£;ft&A£Mf-^ I N, I NBri^lflSigg&l 3 0Mf^*iB»c*H£L^:fll#l" , «^tcag 
[0 0 2 2] 

U^;i^&HJS& 1 Hi, mi ~~m 4 OMO S F7>y^^Ml-M4 £Hb£& 0 ^-h7 
yyA9Ml~-M4<DmW.MlZNMX°$>Z>o 1^;1^&0B& 1 1 Kis^T, ft«ftffl!iol& 
11IVDD (ttxtf^ l. 2 V) fcfi*t«l©*2t»VSS («x.UT, 0 V) fcoffl 
tc ti\ mi <7>M OS h7>y^^Ml 2OM0S h 7 y 9 JX> 9 M 2 1 5& ? ii:^J $ 
*L£ t t tc, |3©MO S F7>y^^M3 h»4«MO S h9*/^^M4 t 
Cii^titv^o f LT, |1MI4(7)M0S F7>y^^Ml, M4W- htcti 
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y^f-^I NOii©A^]|f I NB^>Mit^$ti^>o 
[ 0 0 2 3 ] 

ifc, P^;u^jSHHii& 1 1 tcisv^-C, f 1OM0S h7>y^^Ml t|2«MOS h 

3 4<7)MOS h7>y^^M4 t <7>}g$c ffitJjf-^O U T B ^ ? tti^ $ thh 0 

tii^^OUTt±MSIliiiPslllK&l 2<7)#KKA*3i 1 i:M$^, ttt7:lI^-OUTB 
f±^ft!j±ii|i§[III& 1 2 cDSfSA^ST-tc^^n^o -<7)^U)lii|JS[lll^ 1 2Ktev^X&m j % 
OUT, OUTBO^m/±^iit>S£*U ^Oi#ipsm<^f^X7>WR[H]g& 1 3 tzmsztiz 

o 

[0 0 2 4 ] 

^MtfoftZWiO l^^}$l0g& 1 1 tcisv^T, ^ 1 (DMO Shy / y'X^M 1 <DY- H 
L 1 i Y— Y ipSW 1 <h (Dit tm2 <DM OS h5>^?M2©r-hgL2i Y- h i|>SW 
2hWf L<4^i9lS$^4 (W1/L1=W2/L2) o itz, |3«MOS 
1 ^ >"/7;^M3 or- ML3 ty- hip§W3 i:OJti:^4 OMO S F7>y^^M4 
<7)^-ML4H - h ipSW 4 hOJt^WL < J: dfitf&Ztir^Z, (W3/L3=W 
4/L4) o -<7)i§^ AMf IN, I NB?>mi±l^^«i!jL£<h LTt, 

1 CiUt^ffiTJlI-^OUT, OUTB<7>mi±l^;K9^fil£ifP;L£C t^nTlfe 

t & Z> o 

[0 0 2 5] 

m o s F7>yx^ ^mnmmxmi^-t & k v 4 >mm 1 DS (± , ^ ( 1 ) 

[0 0 2 6] 

Ids = /?/2 X(Vcs -Vt ) 2 • • • (1) 

VgsHY- h ■ V-XFIlff, V T {±H'fitmi±. /?i±MO S 1 7>v^??>flJ 

#7Eifc-e&£ 0 ifc, fU#^m^{±^ (2) -e^^n^o 

[0 0 2 7] 

/?=W/LX/?o • • • (2) 

H3 <Dl^;i^#|[5JS& 1 l Hisv^-C. % 1 (OMOS h 7 > 1 ^i;tti^» Kl/'f > 

I ds (Ml) t m 2 <7)MO S F7>y^5'M2 F U ^ >m.Wi I ds (M2) 1 Lv> 

-hlEo^; (i) j: i), >ki^ (3) o gg £o 0 

[0 0 2 8] 

/? (M1)/2X (Vgs (Ml)- Vt(M1)) 2 = /? (M2)/2X (Vcs (112)- Vt(M2)) 2 • • • (3) 

*m#m /? o i± m — v> ■? n -t * -e mift $ *i tz m c in ©mos h 9 > v * * -c »± ta 

fit, ^MOS h7>^^Ml, M2<Dy- b&Lty- Hswojt^L < 
ISft-r 2> t , -&MO S h5>yX^Ml, M 2 Bt?^;OB«i»jS <9 £o 0 
[0 0 2 9] 

Vgs(M1) = Vcs(M2) • • • (4) 

i-*t>*>, m i ©mo s h 5>yx?Mi oy- h centra £*l£A7j41-^ 1 n«\ # 2 

«MO S h7 yy'X^M2(Oy- 1 Kflltra $ fix A^Hf # I N B tz if 7 V $ 

*i, ^MO S h 9 >*JA9M 1 , M2(DfI,^^tBMfOUTi; LTtB7J £ tL& 0 i 
i-C, AMf IN, INBOtff^*f*ifilV (IN) , V (INB) hL/:il, 
p^;vy7Mi©iE^;uv (OUT) (5) -e^$*L&o 

[0 0 3 0] 

V (OUT) = V (IN) -V (INB) • • • (5) 

#AMtIN, INBIiffi«f^-C*»), ^-cotgi|)5^Vswingt1-^ fc, (5) tt 
« (6) htaho 

ttiSE#2 004-3002709 
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[ 0 0 3 1 ] 

V (OUT) =V swing • • • (6) 

ol^ Ili^OUTOtffiU^V (OUT) t±, AJMIN, INB<7)1E^ 

V (OUT) {±-5c^«I^F$tL-6 £ t ttTF-fo 
[0 0 3 2J 

1IL, _h§£<DP^(i. §MOS h^v^Ml, M 2 H t fflRW&"?Wlte1rZ>4kft-?fiL 
i) io^t*4o 

fjl2 OMO S h7^y'7^M2 t±,' iti^-fi^O UT^'H i l^OVfrh Low 
WEVds(M2)j&*Vgs(M2)- Vt<£ *) < &&<h, ^f&fnUllic 

CA^ ±ISO^; (6) <D|jg#(±j3c M0Sh7>yx^M2 
Hi5lt^mvI-m/±#14ti^^S< * <9 , iMOS F5>-/^5'M2©4->ffiRonii 
ttT(OS (7) X°mZti2>o 
[0 0 3 3] 

Ron=l/ (/? (Vgs(M2)- Vt(M2)) ) • • • (7) 

& ( 1 ) x 19 > f u -r > m^t ids(±^i<t)mos i>7>yx^Mi oy- h • y - 7 m 

mffiVcs (Ml)(0 2^tCjt^lJL. 5£ (7) X <0 > MOSh9V^^M2©t«Ronli 
r- h • y-^P^mEV G s(M2)^SJt^!l1-^ i mJEl^^^V (OUT) tiA^«"^ 

IN, INBOtE^K^tl-o £*U±, (8) OioC^^Wo 

[0 0 3 4 ] 

V (OUT) = 1/2 X(Vcs(M1)-Vt(M1))V(Vcs(M2)-Vt(M2)) • • • (8) 
ZCDjZ: (8) -C-a$^^mi±^^^<7)^ff14{i^^i-(i/h$v^ 0 foT« _hfEO^: (6 

) (8) om&frh, l/^^->7 hftOtEV^^V (OUT) ti. AMf IN, I 

[0 0 3 5] 

IH4H;fcv*-£\ A^lif I N, INB^\ HI/^=2. 4V, LK;1/=1. 6Vt 

Mmi-&m&(omj±ifcB$:nf&-c7jiL, h^=i. 4v, li/^=o. 6 v mips 

[0 0 3 6] 

AM^IN, INBWti©A*l^^^ (IN, INB=2. 4/1. 6 
V, 1. 4/0. 6V) T^oTi, tiiMf OUT, OUTBWHl/^HiftO. 8V 
t^oTv^ 0 — ^\ tHMfOUT, OUTBOLl/^/Hi, A# P^^KJfc CtfT 
OHfftt^o^(7), A^l^;M*2. 4/1. 6Ve*Si^0. 23Vt4l) 
, A^l^^l. 4/0. 6Ve*4»^0. 0 4 vii 19. 

[0 0 3 7] 

:«J:9K> #Hife^SBo U^^^^H1S& 1 lTrli, A^Ha-^IN, INB^lEl/^ 
^WL, fWfM>?^aiMfOUT, OUTBH#4-i:^^o f U, 
^^Libas^OUT, OUTB7&*3g»i(i«IIIJ»l 2 fcttift 5 f^MS*i^*S IeIJ^ 

12CJSW-C, AMf IN, I N B <DM!± U^Ol/{ZfZ^ C 7t# tt^Kl^Wx. h ¥i%> 0 
[0 0 3 8] 

B5KI1, 1 2<OMWit^^Ltv^ 0 

MKf^ipSlali^ 1 2 KJ±, fcW.W.M 1 4 fc PMO S h 7 > v'X^MP 1 , MP2i NMO 
Sf7>y^^MNl, MN 2 t^t&tfbftTiS *K PMO S h 9 > v'X^MP 1 O^- 
h Kl^/l/gE&EIR 1 1 ^aj^M-^-OUT^^^tL, PMOS h7>y^^MP2©y 
- H:tBMf0UTB^i*&$^ o 
[0 0 3 9] 

£tt%aKl 4(iil^iVDDt:«i$n, 8£m%£U 4^WPM0S h7> 
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v^^MPl, MP2<9V-XCM$^i^ 0 PMOSh7V^^MPl«Kl/r/li 
NMOS h 7 y V7. ^MN 1 O K W >M}g$c$ft> PMO S h7> y'7, ^ M P 2 O K P 
<< >(±> NMOS F7^y^?MN20F^r/i:|^H^o NMOSh7/y 
7^MN KOFH'/li, ^NMO Sh5>^^MNl, MN 2 O-S-*- h H4fM£ft. 
It^-NMOS h7>y/;^MN 1, M N 2(^)7-Xlif 2IIV S S 13}^$ ftTv>* 0 
fit, PMOS h y y v'^^MP 2 <D > t NMO S h 7 > MN 2 <D K 

^ t <7)«^c j& ^> fi-^" X $ ft -6 o 

[0 0 4 0] 

*mm%m<7)mw)mm& 1 2 1±, u^^nu® 1 1 t m cm 1 2iivdd 
d d , v s s <Dmj±$cm k x h mmm^m^mm-nk. $ ft* „ 

[0 0 4 13 

i:-C, 3gflMMBgI&l 2 ©miB^^^^^ElftHK l \<nm\JkV&2WR£¥k1k%>m 
% (16 (a) #BS) , y>fX^tcJ:-6*iS«ffi03g»3&*^C4t, g»*tffBleIE& 1 2 K 
A2j£ft*tti:fclM#OUT, OUTBWiffl/^ (A^M-tmUl^^^) ti, 
&@f&l loaiMfOUT, OUTB©IJEl/^H:itLt^iLTL^„ ^ 

ix^;v^nif& 1 1 ^niAiifg|pi% i 2 tzmcm 1 «aSVDD»y f *2*«V s s 

* i t k j: i) % ^tD^mfrtmm $ ft* (n 6 ( b ) w.) 0 

[ 0 0 4 2 J 

, Mlftlifllili^ 1 2 O^MO Sh7>yX^MPl, MP 2 , MN 1 , MN 2 <£ •) & 

IH% 1 1 O^-MO Sh7/y^^Ml-M4li2. 5 V<DY- MtJE^#^> Hlft±i*SliI 
K12^M0SF7^^^MP1, MP 2, MN 1 , MN 2 l± 1 . 2VO^-HE 

[0 0 4 3 3 

iOfl|j&^ «t *) , l^;i^|&@S& 1 1 Hi3tt*^-MO S h7>y'X^Ml ~M4 oy- 
ht:, i^m&lffiloiS 1 HVDDOlJEi/^;!/ (=1. 2 V) iHS^lEi/^^ ( = 
2. 4 V) ©AMf IN, INBm^m^tt, MitIN, I N B 

[0 0 4 4 3 

( 1 ) l^/^JftHB 1 1 K&tf&m 1 <7)MO S h 9 > v*^M 1 t|4<OMO S h7 
>y^?M4W- McAT^Hf-^I N£A#U ^2OM0S F7>y^^M2t|30 
MO S h 5>y^^M3^- h KifflfEA*'©-^ I NM^A^if I NB^A^t^ 
ioCLfco i©i ? ffi^i^;i^fflffilia^£#1-*A;fr«-s!- I N, INB^M^ 
l^A^J-T*^, t»OJ: ^ Cf-©AMf I N«-AAt^^i:I 
^^Wl lOtBMfOUT, OUTB(i-^OS)±l/^;^-»st^o 
ta^ff-^-OUT, OUTBOMmi±^^^IIIif&i:iticL-rA§ < &*o t£oT, i 

r*§ * 0 

[0 0 4 5 J 

(2) U^;i/^J&0i& 1 1 K&V^T, MO S h y y VTs ^M 1 , M 3 <DY— Yfib Y— 
hffifcojfcfc F7>y^^M2, M4oy- hgty- MPs t OJt t ^ L < L/:«t\ m 
JEl^;M ? H&*A;fr#-f- 1 N, I NBM^^^i^i:^ fBMfOUT, OUT 

*£fc£J:»K SI»liMiaKl 20A*^^;vo^»75^jh$ft*/ii6, ^tSb^«iHI£& 1 
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[0 0 4 6] 

(3) i^o^Wi®& i i tmrnmrnrnffi i2t*mzmi nvDDsy t i2iiv 

[0 0 4 7 ] 

(4 ) l^;i^J&H]S& 1 1 HiJV^T, #M0 S F7>y^^Ml ~M 4 <5^- hItEE£ 

* i"ovmsk-t2> z t^mt ifc, u^^agftHtti 1 k^t, ^mos h7 

^y^^M 1 -M 4 or- MJ-EE£*5#<&»£\ ^MO Shy 9 {z&tf&y- YM 

[0 0 4 8] 

(5) u^^m^m^i i izmffi<DAt)m-%i n, iNBMSftiitKi^ * 

MO S h7>y^^Ml-M4©i *Lfe— MO S h7 WZ. 9 

tfM<, I^MOSF7^yX^sft(^4o o^O, U^^&IHS& 1 1 tti, A^J 
IN, I N B ©If -f- WVtfftM LTi, t v*M OS F7/yX^^y 

[0 0 4 9] 

(* 2 %mzm) 

jtf, * *ti*rt l £ $ 2 mmm * mm-? 0 

muzit, ^nMMm(Du^.)um^mm 1 1 a tni&ii*giiiB& 1 2 a t ^ltv^ 0 

[0 0 5 03 

*^*^SiOV^^*IsI»l 1 a(i> ±E» 1 t H*H* 1 4 OMO S 

h 9 >vX?M 1 ~M4 £H£-2>o -&MO S Fy^y^^Ml ~M4 0fII(i, fjl 1 ^ 

[0 0 5 1 3 

doi^^;^»iIKi l afc*5v»-cfc. II l^ifc^Sgtratll^, ^mfifflo^ l m^v 
DDtfiei©f21IV S S 1 ©MO S f7>y^^Ml t^2«M 

OS h7>y^5'M2 fc^jtyUKSScSti* 3 ©MO S h7>y^^M3i 

|4©MO S h 7>y^^M4 fc**itSfK««$*L-CV^ 0 ifz, #M0 S h 
M 1 -M4 l±, My b^V-^^^$fLTV^ 0 
[0 0 5 2J 

MI&ii*Blsll&l 2 a Kti, PMOShyy^^MPl, M P 2 t NMO S h 7 > 
^MNl, MN 2 b'mMMU 1 4 a btf&lf btlX^Z* ^Kj^ipSlUJ^ 1 2 a tz£;v>T. 
NMO S h7>^^MN 1 <DY~ Y KV^fr^&m&l 1 aOtBMf OUTt5 s M$ 
NMOS h7>yX^MN2or- h KtfJ^fi-^O U T B tHJM&S fi%> 0 NMO S h 
7>y^^MN 1, MN 2 ©V-XI±Iv^:SI?a, ^©JgM jS**5fe*» 3£ 1 4 a 
Lt^2IlVSSi:Il$ti^ 0 NM0Sh7>yX^MNl(0K^^>liPM 
OS h7>^^MP 1 © K W > Kg^S *U NMOS h 7>^^MN 20 Kl/-f > 
(iPMOS b 9 yy^^MP 2 © K W >t-**t$*t*o £ <bK, PM0Sh7>y'X^ 
MP l^Kl/4"yli> PMOS f7 yyX^MP 1 , MP 2 or- h ^PM 
OS h^yy^^MP 1, MP 2<DV-7.tfm 1 ilVDDCiS$nti^„ €LT, 
NMOS F7>y^5'MN2WKu^>tPMOS h7>^^MP2WKl/'f >t ©}g 
$c ^ <b X T^tb 2j $ ft 2> 0 
[0 0 5 33 

*mHs5^JKoi^^^a£*laIKl 1 atli> ^lOMOS ^yy^^MUf 2 
©MOS h7>v**M2©flJ#5E8fc/?£^L< U I3OM0S h7>^^M3t» 
4 ©MOS Yyyi?7.9MA<Dmnfc%kl3Z%fL< L"Cv^ fl 
[0 0 5 4 3 
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(2) *>?ijf»5g8cj9£, S<b£ffL<&-r*:* #C5fc (9) 
/? =W/L x e oxX ft / t ox • • • (9) 

o 

[ 0 0 5 5 ] 

Ztibeox, ft, t ox<7)i&lim&7a~bAi l z X otft5iE$n5o 

7>y^^Ml, M 2 p L < L, t/H 4WMOS h7>y^^ 

M3, M4©^JW$£» i 9£*$L<^j£-rSo - O <£ 3 Kf«Jftj£Sfe£ L < f & t , I"* 

e a -r * ie» mu $ ft a „ 

[ 0 0 5 6 ] 

&MO S h 9 ^ 1 ~M4 <7>^^b£llo £ W^;i^&[5|{& 1 1 a £I£ft 

(l o) oiicsjw. 

[0 0 5 7 ] 

Ids= 0/2 X(Vcs -Vt ) 2 X (1 + AXVds) • • • (10) 
t£oT, #MO S h7 y 9 M 1 -M4 0|&ifflft&|g|SJi&^K*3V*-t\ MO Sf7> 
v**Ml, M2W"f--V^^SaS9l5eSfeA &^L< U MO S h 9 > * M 3 , M 4 <7> 

/ft ^2) o 

[0 0 5 8] 

tt±3E*ELfcJ:-9fc, #ISifcO^!KfcJ:*itf, WTOM^It^o 
( 1 ) VOVW&MHh 1 1 a iCioV^T. ^ 1 2 OMO Sh7>yX^Ml, M 2 

<OflJt#;£f£/?£l£L< U i3M§4©MOSb7>y^^M3, M 4 Of /? £ 

'>7hMMfOUT, OUTBtC&V^T. A^ll^I N, I N B<7> U^^t&Ujg 

m-t %>^.wsfr*mm-t z> - & Q - oi#^ x^ttiN, inboi>^ei 

Ltk ^ftKflc^Lfc^ffiZlM^-OUT, OUTB**^»JU(BlBlf&l 2 a Ktfcil&Sft* 
[0 0 5 9 ] 

(2) Unfits ES§ 1 2 a (4, l/^^^IHS&l 1 a H Cfc 1 Stf* 2 «»V D D, 
[0 0 6 0] 

(3) ^MO S h y '/y'X^M 1 ~M4 (±, y ? ^- h t) ? V - 7. \ZW$L £ ft * *>"C, 
#MO S h7>v^^Ml ~M4 \z£>tf&fflmn.J±VT<V^y 9Y- b W.J±l~tt1r& 

s-4<t;t^-ci4o ±ieoS: (4) omtt^**^^, HHrtHBHitt i 

[0 0 6 1 ] 

(4) W01/&&m&l 1 ate*5V*t\ MOS h7>y^^Ml, M2Wft^^ 
IStA £^L< t> MOS h7>yX^M3, M4^)f + £^L<1" 

[0 0 6 2] 

(# 3 mmm) 

B8J:tt, i £Hiftigifg|n|& l 2t^f c 
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[0 0 6 3 ] 

0 U^^'«IaIS&l ltt, ffitt&flI?>$lUi (=2. 5V) fcM&fflofc 

2 1S (=0V) tc»ttSiiTv»-s 0 HSbJtllilslK 1 2ti, HteiO$3II ( 

= 1.' 2 V) fcft*fi[|80*2«iB (=0V) £««!S:MTV»*o 
[0 0 6 4 ] 

U^^asiftEKl 1 £3Sfb*iittlsl&l 2^^WiiBi)SlJ, ±|B» 1 £gffij£& |W| 
t-C** 0 W-^^^^HfS 1 1 Ki3tt&*& 1 -|4(DMOS h 9 > yX^M 1 -M4 co^" 
- MtJ±f± 2 . 5 19 , fillip 1 2 Kfctta^&OMO S h5>^^MP 1 

, MP 2, MN1, MN2 (H5#I) oy- h»EEti 1 . 2Ve*4«, 

[0 0 6 5 ] 

*Hiis3eSB-e«\ ^^sawna l i t^i&iiitisdji^ i 2toBc, nio|5 

S^6(0M0Sh7>y^^M5, M 6 7& s lxtt tlXiS ^ l"*;l^&iag& 1 1 <7)ltit) 
fWMOS h7>^^M5, M6*4hLT2£I&iillHIIII&l 2 KtJM&Sfifco Hr^tfJ 

1 lK&H&m 1 OMOS h 5 >v>**M 1 t £2 OMO S h 5 > 
y'X^M2 tWi^.tt m 5 (DUOS h y V 9 M 5 L-rHl&Jg*IIII8& 1 
^A^JiffiT-^^^^tL^o ifc, S3OM0S h7>^^M3 t^4OM0S b 9 > 
yX^M4 S h 9 > V7. 9M 6 £7>LTMlfr^i|>SlaIS& 1 2 <7)R 

^At;^T-^SM$^TV^ 0 i5Mi6 OMO S h 5 > v^^M 5, M6wy-Ki 
, MfiitipMIUJ^ 1 2 <7)i^mi£1IJJ0^3m^ (=1. 2V) KSMS-SfLTuSo 
[0 0 6 6] 

ico i 3 K> U^^3ElftiaK 1 1 tHiftlf 1 2 tOHCMO S l>7>y'X^M5 

, M6*Rtt*£i:KJ: •> , gfftitftBlelft 1 2OM0S htfftJIx. 
^ifOUT, OUTBrt ? Ml&if*BlBlg&l 2 fcft*&$*LS £ fc7&*KfjtS*L£ 0 
[0 0 6 7] 

l^;l/=0. 5Ve«(Ht*ffiiOA*fl*IN, I NB^l/^ftBKl lKAAS 

-<7>*§^ U^/l/^jftEIft 1 1 l±, A^Jffi-^IN, I NB 
l/^;K;i/^y7H, HU^OU^l. 9 V "Cab & th^M^O U T L , OUTLB^di 
T^-r&o Hl/^OHJM^-OUTL, OUTLBIi, i5M^6OM0S h9>v* 
*M5, M6 £^LT«M^T$ftfcffl;trtB^-OUTi U X^EtJi^ip§HIS& 1 2 
§tiSo AW:, MOSF7^^^M5, M6 <7)^- ME(i 1 . 2VC&2>fztb, 

taum-^ouT, ouTBOHi/^it -eoy-hms (=1. 2v) ^Rntmj±v 

T H rtfttfi^mEE t ft -2> o 

[0 0 6 8] 

^ioi:, §510-^6^0 Sf7>y^^M5, M6 £t£tt££ t iZ X 0 , 
i#ipSlIIS& 1 2 (:ft|&$liSi^OUT, OUTBWlE^^l. 2V-VTHJ^Ti: 
ft&o ^oT, HfftJiipS^ 1 2OA2Jl"<;i'J&*^Eiil&if*B0*&l 2OM0S F7>y^ 
?MP1, MP2^y-hiffS:ax.-5itl44t>o 
[0 0 6 9] 

(*& 4 mmmm 

*ftm* LtzmA mrnrnm * mm-t a 0 
hi o izTp-r x i i<z, ^mmMm^^^^^m^i 1 bj:«, ^imm^m^mf^ 

m 1 ~f4<DMO S h 9 > S JA*M 1 -M4 ICjpxT. ^71^18^)1110 S h 
*M7, M87) ? |Stt^^TV^ 0 i^MOS F7>y^^M7, M80*1S(±, fill- 
I4MO S h7>y^^Ml-M4t HCNI^S, 
[0 0 7 0] 

^lM4OM0S h7>y^^Ml, M4<DY- MCfj|7OM0S h^>v**M 
70KWV^ft?*l, IMOS h7>y'X^M7(7)y-^#i21IVS SCil$ 
ttTv^o ^2M3<7)MOSh7>y^^M2, M 3 h CH8OM0 S 

tBIE#2 004-3002709 
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h7>y^^M8 0h*l/'f tl, iMO S h 7^yX^M8«0V-X^211 

V S S KgMfc$*LTV»£ 0 * *7M^8©MOS F5>^^M7 f M8©y- 

h k i± mv^fij m-s- i n p £ n * o 

[0 0 7 1 ] 

AfltWK, ^2»^*anis& i o <^>ai#^B#nH wovomtmmn-^ i n p^u^^ 

So i«t l> % 1 -|4«MO Sh7 > 1 -M4^7tii4 <9 , H 1 

4 MO S h y y VTs ^M 1 ~M 4 tCy)!ttLSm^^#Jh$ft-2>o £ <0 cfc 7 Hfftfi\ l"* 
^^miHS&l 1 bO*fttt^i:, Ml 1 bomat«rfiU«i-*ifc3i*t?#-&o 

[0 0 7 2] 

£ ftJUl^OWatfilJ Wt3i'& t L T , MOSh7>y^^Ml, M2IU t 'h7>v^^M3 

-<7)i##^(±, mos h yyv^9<om.mzi^xv^)^m^mm<om'&MAt^m 

vtLi9#\ *MteM1&e> l"OV$£&mi& 1 1 b(DJ:^:, MOS h y > 9 JA9M 7 , 
[0 0 7 3 ] 

(# 5 mm&m) 

mr, ^i§0^ * l h 5 hj&uii * mm-t & «, 

mi 1 fcjjkir £ o *Hili^SR01^^^gE*|5IJ»l 1 c tc(±, ill^4«MOS 
t>7>y^^Ml, M4 KftD^T, $9^^ 1 0 <DMO Shy > vX^M 9 , Ml 0 
IStt^ftTv^o |t#MOS F7>^^M9, Ml 0O2»mS(±, iiuieH 1 ~H 4 COM 

os h 7>v*?m i ~M4 tra tpia-e**o 

[0 0 7 4 ] 

% 1 1^4©MO S l^yy^^Ml, M4 <DY- h Ci 9 cOMO S h7>y^^M 
9 CO K W >7) ? Ji^$n, iMO S h 9 >^^M9 0V-^#| 1 1IV DDK«igcS 
ft-Cw&o ifc, i2Sy f $3©MOS h7>y*X^M2, M3oy- M^H 1 OcoMO 

5 f-7>^^Ml 0 CO K W > $ ft, MM OS h 7 > yT. ^ M 1 0©7-^ 
lllVDDCiS$Htv^ 0 fit, H9#.£/Hl OcOMOS h7V^^M9, M 

i o or- h c(±iiaP5ff i n p tmii&ztL&o 

[0 0 7 5] 

C10I^;i/gE8i|I!g&l lc^fc^T, L U^iKOtaiiif I N P til. ^ , 

^9X^1 0COMOS h7>y^^M9, MlO^Vt^o iOti, Hl~~iMco 
MOS F5>y^^Ml -M4 ^t7tii: & <9 > Hi -H4COMOS h^y^X^M 1 
~M4 Kffitl&W'MtfWlkZtl&o ^co «t 9 K-ffti±\ U^^^^IUKl 1 c co^fSiiBf 
fc, TOl 1 c<DW.ffi.*ffl$i,-r2>ZttfX~Z2> 0 ifz, l"<)V&m®&l 1 cCO@S&# 

[0 0 7 6] 

(* 6 %wm) 

WT, ^l&W £ ^ttft UI6 £ « W"* £ 0 

HI 2 mi*^tti^S8o^^^3g!JligK l l d£^U HI 3 izitt co ttftafe^H*^ 
-To 

[0 0 7 7] 

#HMBS><Ol'^;i/^|£[5|g& 1 1 df±. Hi 1X^1 2 COM OS h7>v^?Ml 1 

, M12, 4 >j*-*ma 1 5 *mvLtz&i)m4mmm<Di''<)v%i&m'& 1 1 b t« 

ii-TSo H 1 1 Xtf^ 1 2 coMO S h7>y^^Ml 1, Ml 2 «OS^Mf± PS!t?*So 
[0 0 7 8] 

H 1 1 COM OS F7>y^^Ml 1 (i, y /& ? H 1 COM O S h 9 > * M 1 co K P 
> (H 1 1IVDD) h l"f >t5 ? H 1 cOMO S h y > vX*M 1 <E> V KgM^S 

fttv^o Hi 2 coMO S h7>y^^Ml 2 (i, 7-X^3 cOMO Shy sV 

y>?M3<Dh~Uj y (ilfiVDD) KW >75?H3 <OMO S 1- y >y^^M3 <£> 
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y-^cil^ntv^o ^mos F5>yx^Mi i, Mi2(oy-M:f±, m^ftiis 

ll^ I N PrtM >^-?HIi£ 1 5 ^^LT^fflm-t^S$5$nfjt^$^^ 0 
[0 0 7 9] 

_hiefj§ 4 ^js^^t-(±. h usowmmmm^ iNPia^ p^^^^inii^ i i 

mSmt^ti, il-i4©MOS F7>y^^Ml-M4#t7$ii^t, 

mmS& 1 1 b<D&t> (tB^I^OUT, OUTB) rt^W ^ > k: - V >7 \z & & 0 z\<om 

iue& i i b<D&ti (^m^-ouT, outb) t^i V D D (=1. 2 V) </)mi± 
i^^;unia^$tL^o z\o~) x-) \z-t&t^ mmm^m^ 1 2 \z&nz> pmo s h 7 > vt, 

^MPl, MP2 (HI5#bs) ^ItfSK^? Zi\Z><DX\ MmmiTi.%W±ir& z\ £i!>*X~& 

o 

[0 0 8 0] 

• ±.tim 1 ^BSi-cti, u^ov^mmffi 1 1 ^mo s f7>-/a?mi -M4 

v^T, iS^M^n/i — ^©MO S h 7 > V7 7M. 1 , M 3 \Z&\j%> y- Y g t Y- h|R 
fcOJtt-ffi^O h 7>y^^M2, M4 tz&tf&y- h&ty- Ms t <Dit%W£ L < -f & 
i><D-C$j>ot:tf s **UCRjc3*l£ fcO-Cti&^o JMfcWfc. A73iB-^IN, INBOl/ 

[0 0 8 1 ] 

H14K«\ y- hSL ty- MHWhOJt (W/L) tA^HII^ (l^;i^&[SS&l 
1 fcMlMMBiai&l 2 fcfc'&trllll&) OI1«fBI t PDtOH«S:^L-Cv>*. &jo^i 
tli, AM^IN, INB^l. 4/0. 6 VXm%-rZ>i%&<r>r-? 2. 4V/ 
1 . 6 VT"I(St^l^f-^«:7'n •> h LTv>£ 0 
[0 0 8 2] 

H 1 4 (Ctf $ tt-5> <£ o (DUO S h 7>v^.^M 1 K&WZY- ML i:^- h 

ipgWtOJtW/L (Ml)^2«MO S h7>y^^M2 &C£tt& JtW/L (M2) Lv>*§ 
(= 1 <7)t^) , AAi^IN, INBOW (AtJ 1^^) «oT*>iI3£l»#ffl t 
PD(2iit?^Lv> 0 MOS 1 7 > V7 7 M 1 <7>JtW/ L (Ml)# ? MO S 

^M2<7)JtW/L (112)0 0. 5 fflf-C* aeWFW t PDtt^Lv^o MOSh 

7 > * M 1 OJtW/ L (Ml) if\A OS h 7 W 7. 7M2 <DStW/ L (M2) J: <9 < & 

stair, a# u^^jcjst^asi^ra t PD©wsii^§<4So mos i^ 

> 7 M 1 O JtW/ L (Ml) j&*M OS h 7 y V7 7 M 2 O JtW/ L (M2) <D 5 f£ t 4 £ 
fctt, i!3£B#fflt PDI±0. 2 n s©Hf|^4i:TLS9o 
[0 0 8 3] 

AM^IN, INB)5 s 6 6 6MHz<0)il 1 5 0 %Ot^ - y -i JtO-fg-Sf-c 
5 0 %± 5 %©ffi*&f&Bf*9KJR*!>& «£ -9 HA^@i^^fxft1-S^. AM^l 
1. 5 n s i ^ ^ f«05%ii7 5pst^^ o iot Il4i:isv^, — TjO 
ATJl^^fc^* (5 0%) t U jI3£B#Hg t PDC0H#KM^7 5 p sJSLT"C*S»^U 
(±> A^l^^^^ttiLTt, 5 0 %± 5 %OM^Hl*HCiRi6S i t^iTiBt o 
i^, MOS \7y"J77U \ <DStW/L (Ml)^MO S h 7 > ^ M 2 OJtW/ L (M2) 
©3MTt &&<t 9 i^^^^dlJ^i i «tst, ¥-mi£Mm®ffii 0<Djy7- 

7x-7jy&S:ifit4: <h7b ? -e^. AMf IN, INBOl/^«lt4»^t() 
^SSftEIttl Hi, A^m-tl Nt-eoitffl^Atl^I NBSrA^J-fS tOtcm^^n 
[0 0 8 4 ] 
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[0 0 8 5] 
[0 0 8 6] 

^ ^ 0 o m # it ^ k ^o* r ftf^ 1- £ ^ib±i n me, t tm *t <b n £ ms& -c 

& o T „ 

mriEL-^^^^ms&fi, iwi— iiioi 1 ~sm omo s h y y "JTs 9 mi 

Sti21ii:OlSi:, « 1 S0 i '|2OM0 Sf7 > 9 ^IJijCll? *i£ t % iZ 
^ *32SlO f »4 S hJZsVAfifiWffllizm&Zti^ mtim 1 RVm 2 (DM0 S h ? 

y V7. 9 tm3RVm4 Yyy V* 9 ©»«EjS t tB^i^- * EKS"C 

iul£l^^;u^lHjf&tc^tt^lll OMO S h7>y^^hf 4WMOS 
y- h^A*«-^3&*«J^$^ fj§5fl2OM0 S h7>y^^t|3(0M0S 

(#15 2) buIS^-MOS h9>^^Kov>T, E^$iifc-^MOS 
^y- hftty- MB fcoifc h hStr- MSfctf>Jfc<£>3f& 

(#153) ifrlS^MO S h7>yX^i:o^t, I5(SS$nfc-^MOS F5>yX 
(#154) buIS^-MOS h7>y^^Cov>t, ftfc— ^©MO S h9>^ 

i ^I5«o###*«ig^o 

(#155) A^^OIIEI/^;^: ^i^>7 h LXtHlj-fZ l"<fr$&m&h. f£l^ 

mri5^^^^^nis&(i> ra— fiMi ~^4<7)mos vyyv^^^m^., mm 
mtm2WMt<Dmiz, m 1 s^2«mo s b 9 > ^^ s i£^jn^M$tt^ tnc 

, »33StU f »4 »MO S h 7>vX*7) ? Ii:£iJK^H5c£*U Huf5f£ 1 OMO S b 9 > * 
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